A non-active site mutation in human hypoxanthine guanine phosphoribosyltransferase expands substrate specificity.
Human hypoxanthine guanine phosphoribosyltransferase (HGPRT) lacks the ability to phosphoribosylate xanthine, a property exhibited by HGPRTs from many parasitic protozoa. Using random mutagenesis we have obtained a mutant, F36L, of human HGPRT that phosphoribosylates xanthine. Examination of the structure indicates that F36 does not make direct contact with the purine, but long-range modulation via loop IV, a segment contacting purine at C2 position, could influence substrate specificity. Expanded substrate specificity to include xanthine probably arises from increased flexibility of loop IV as a consequence of mutation at F36. Mutation of the corresponding residue, L44 in Plasmodium falciparum HGPRT, also results in alteration of K(m) and k(cat) for xanthine, substantiating its role in affecting purine base affinity. Our studies show that mutation of this residue in the core of the protein also affects the stability of both enzymes.